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Background and aim 

Among ICU admitted patients, primary indication for mechanical ventilation is 
neurologic in 20%. This is much higher in a dedicated neuro-ICU. The purpose 
of this study was to assess the clinical predictors for outcome of patients requiring 
ventilatory support in the neuro-ICU. 

Patients and methods 

This was a prospective cohort study done at Neuropsychiatry Department and 
Center of Psychiatry, Neurology and Neurosurgery, Tanta University, from May 
2016 to May 2017. All patients requiring ventilatory support after admission in our 
ICU, who were more than or equal to 18 years, and did not die before mechanical 
ventilation introduction were considered for the study. 

Results 

Of 63 patients, 30 (47.6%) died after mechanical ventilation introduction. Analysis of 
variables showed that all the following were significant predictors for mortality: old 
age, Acute Physiology and Chronic Health Evaluation-ll score on admission, 
maximum Sequential Organ Failure Assessment score, National Institutes of 
Health Stroke Scale, Intracerebral Hemorrhage score on admission, ventilation 
strategy, main cause for ventilation, stroke type, and association of hypertension 
and cardiac diseases. Main cause of ventilation also significantly influenced 
modified Rankin scale among survivors. 

Conclusion 

Old age is associated with higher mortality, although mechanical ventilation can 
influence mortality among younger age groups. Early introduction of noninvasive 
positive pressure ventilation can improve in-hospital mortality. Outcome of 
ventilated patients is closely related to the main cause of ventilation, indicating 
mechanical ventilation is not essentially a therapeutic measure, however, a crucial 
supportive one. Application of Acute Physiology and Chronic Health Evaluation-ll 
and Sequential Organ Failure Assessment scores and other prognostic and 
disability scores as National Institutes of Health Stroke Scale, Intracerebral 
Hemorrhage score and modified Rankin scale can monitor progression and 
significantly influence outcome of ventilated patients, especially when related to 
the main cause of ventilation. 
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Introduction 

Mechanical ventilation introduction represents an 
advanced era in the overall life support of critically 
ill patients. It is estimated that among patients 
admitted to ICUs, either medical or surgical, the 
primary indication for mechanical ventilation is 
neurologic in 20%. This percentage is much higher 
in a dedicated neurocritical care unit, where as many as 
80% of patients are intubated for a primary neurologic 
injury [1,2]. 

Continuous evolution of mechanical ventilators has 
been taking place since the introduction of the first 
noninvasive mechanical ventilation in 1780 by 
Chaussier. The wide clinical application of the 
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mechanical ventilators in critical care medicine helps 
in the continuous development, not only of these 
devices, but also the development of the critical care 
medicine and, therefore improving the overall outcome 
of the critically ill patients [3,4]. 

Examples for primary neurologic conditions requiring 
mechanical ventilation include the following: different 
types of stroke, status epilepticus, encephalitis, 
neuromuscular weakness as in myasthenia gråvis, 
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Guillain-Barre syndrome, amyotrophic lateral sclerosis, 
acute inflammatoiy myopathy, intoxications and 
poisoning, etc. There are special considerations for 
mechanical ventilation regarding dealing with such 
patients, and the clinicians must be aware of such 
issues and be prepared to introduce appropriate 
strategies to enhance neurologic recovery and facilitate 
extubation [2]. 

For any patient requiring ventilatory support, early 
detection of the possible risk factors can improve 
outcome, thus modulation of these risk factors will 
make management evolve from rehabilitation to 
prevention. Assessing these possible risk factors can 
clinically predict the outcome of mechanically ventilated 
patients admitted in the neuro-ICU. Moreover, 
carefully choosing the appropriate ventilation strategy 
and proper management can also influence patients’ 
outcome, to decide who will benefit and to what extent. 


Patients and methods 

This hospital-based cohort prospective study was 
carried out at Department of Neuropsychiatry and 
Center of Psychiatry, Neurology and Neurosurgery, 
Tanta University Hospitals. A total of 63 patients were 
included in the study during a 12-month period, 
started from May 2016. This study was approved by 
the ethics committee of our institution; informed 
consent was obtained from all patients after full 
explanation of the procedure. It was approved by the 
Research Ethical Committee, Faculty of Medicine, 
Tanta University. 

Patients selection criteria 

Inclusion criteria 

The inclusion criteria included patients with age equal 
or more than 18 years and any patient requiring 
ventilatory support owing to either neurologic or 
non-neurologic causes. 

Exclusion criteria 

Patients already intubated at the time of admission, 
patients who were decided to be ventilated before 
transfer to our ICU, and patients who died before 
the introduction of mechanical ventilation were 
excluded from the study. 

The studied patients were categorized into five groups 
according to the main cause of intubation and/or 
ventilation: 

(1) Group I: patients intubated for airway protection 
or ventilated for suppression of epileptic activity 
with no respiratory failure. 


(2) Group II: patients ventilated for central cause for 
respiratory failure. 

(3) Group III: patients ventilated for failure in 
respiratory mechanics secondary to the 
neurological insult (e.g. aspiration pneumonia, 
stunned myocardium, neurogenic pulmonary 
edema, and pulmonary embolism). 

(4) Group IV: patients ventilated for respiratory 
failure caused by peripheral nervous disorder. 

(5) Group V: patients ventilated for causes unrelated 
to the neurological insult (e.g. chronic obstructive 
pulmonary disease, and acute renal failure). 

Baseline and follow-up assessment: all included 
patients were subjected to the following: 

(1) History taking including the personal history and 
comorbid conditions. 

(2) Neurological and general clinical examination. 

(3) Radiological studies according to each case included 
nonenhanced computed tomography brain, MRI 
brain, chest imaging, nerve conduction studies, 
electromyography, and echocardiography. 

(4) Routine laboratory investigations including arterial 
blood gases, complete blood picture, prothrombin 
time and activity, international normalized ratio, 
liver and renal functions, lipid profile, and further 
laboratory investigations were ordered for each 
case individually (e.g. D-Dimer, lactic acid 
dehydrogenase, and cerebrospinal fluid analysis). 

(5) ICU prognostic scores: Acute Physiology and 
Chronic Health Evaluation (APACHE) II score 
on admission [5,6] and Sequential Organ Failure 
Assessment (SOFA) score every 2-3 days [5]. 

(6) Neurological disability scale: modifred Rankin 
scale (mRS) [7-9]. 

(7) Other prognostic/outcome disease-specifrc scores: 
National Institutes of Health Stroke Scale 
(NIHSS) on admission of patients with stroke 
[10,11], modifred Erasmus Guillain-Barré 
Outcome Score (mEGOS) for patients with 
Guillain-Barre, on admission and after 7 days 
from admission [12], Intracerebral Hemorrhage 
(ICH) score on admission of patients with ICH 
[13], and Hess and Hunt classifrcation of 
subarachnoid hemorrhage (SAH) on admission 
of patients with SAH [14]. 

Outcome assessment 

Outcome during hospital stay (died or discharged alive) 
was considered for the analysis. The outcome of 
discharged alive patients was determined by 
assessing the neurological disability, and it was 
interpreted by mRS. 
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Statistical analysis 

The collected data were organized, tabulated, and 
statistically analyzed using statistical package for the 
social Sciences, version 19 created by IBM (Chicago, 
Illinois, USA). The following statistical methods were 
used for analysis of results. 

Descriptive statistics 

Data were expressed as number and percentage. 

For numerical values, the range, mean and SD were 
calculated. The differences between two mean values 
were tested using Mann-Whitney test (Z score) owing 
to small sample size of studied categories which did not 
guarantee normal distribution. 

For categorical variable, the number and percentage 
were calculated, and differences between subcategories 
were tested by / 2 test. When / 2 was not appropriate, 
Fisher’s exact test and Monte Carlo exact test were 
used. 

Correlation between data sets was done using Pearson’s 
correlation (r). 

For all statistical tests done, the threshold of 
significance was fixed at 5% level (P value), that is, 
when less than 0.05, significant results are indicated. 


Results 

Of 63 patients included, 30 (47.6%) died after 
mechanical ventilation introduction. The age of 
studied patients ranged from 18 to 82 years, with a 
mean age 59.70±15.68 years. Overall, 52.4% of patients 
(33 patients) survived and 47.6% (30 patients) died 
after introduction of mechanical ventilation. Ischemic 
stroke cases represented 34.9% of all cases, and 
hemorrhagic stroke cases represented 28.6% of all 
cases. 

Most cases (76.2%) used invasive positive pressure 
ventilation (IPPV) alone, whereas the rest used either 
noninvasive positive pressure ventilation (NPPV) alone 
(11.1%) or both strategies (12.7%). Diabetes mellitus 
and hypertension were the most common comorbid 
conditions found among the studied patients, with a 
percentage each of 42.9% of all cases, whereas the least 
common were renal diseases and thyroid dysfunction, 
with a percentage of 9.5% each. 

In relation to patient mortality, no statistically 
significant difference was found regarding different 
age subgroups, with increasing percentage of death, 


from 25% in patients less than 45 years to 66.7% in 
patients more than or equal to 75 years. When we used 
a cutoff age at 65 years to define old aged patients, we 
had found statistically significant influence on patient 
mortality (P=0.003). No statistically significant 
difference was found between both sexes, where 50% 
of males died and 45.2% of females died. 

A statistically significant difference (P=0.001) was 
found regarding ventilator strategy used, where 
56.3% of IPPV alone ventilated patient died, none 
of patients ventilated with NPPV alone died, and 
37.5% of the patients died using both strategies. 

There was a statistically significant difference 
(P=0.018) when relating patient mortality to 
duration of stay, where duration in dead cases 
ranged from 1 to 27 with a mean of 9.11 ±5.86, and 
ranged from 3 to 67, with a mean of 14.15±11.59, in 
survived cases. No significance was found when 
relating patient mortality to duration of ventilation, 
where duration in dead cases ranged from 1 to 14 with a 
mean of 6.68±3.84, and ranged in survived cases from 1 
to 45, with a mean of 8.21±8.12. 

We also had found a statistically significant difference 
among different groups in relation to mortality 
(P=0.001), where the highest death percentage 
(80%) was seen in group II, and no death occurred 
in group V. Moreover, death occurred in 61.9% of 
group III patients, 28.6% of group IV patients and 
14.3% of group I patients. Regarding type of stroke, 
most patients with hemorrhagic stroke died (83% of 
cases), whereas only 45.5% of patients with ischemic 
stroke died. Cause of death among patients with stroke 
was significantly related to the main cause of 
ventilation, where 83.4% of patients died from the 
neurological insult when ventilated owing to the 
neurological insult itself (group II), whereas 92.3% 
of patients died from chest condition when 
ventilated owing mechanical failure related to 
neurological insult (group III). 

Regarding associated comorbid conditions, association 
of hypertension and cardiac disease significantly 
influenced mortality of studied patients (P=0.002 
and 0.017, respectively). 

There was a statistically significant difference 
(P=0.001) when relating patient grouping according 
to main cause of ventilation to main cause of in- 
hospital mortality of patients with stroke, where 
cause of death was significantly related to the main 
cause of ventilation, as 83.4% of patients died from the 
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neurological insult when ventilated owing to the 
neurological insult itself (group II), whereas 92.3% 
of patients died from chest condition when 
ventilated owing mechanical failure related to 
neurological insult (group III) (including most 
importantly aspiration pneumonia). Only 8.3 and 
7.7% of patients died from cardiac condition in 
group II and group III, respectively. 

With application of ICU scores, we had found a 
statistically significant difference when relating mean 
APACHE II and maximum SOFA scores to mortality 
(P=0.003 and 0.001, respectively). APACHE II score 
on admission was not significantly correlated with 
duration of stay and ventilation, among neither all 
cases nor survivors. 

When assessing mRS among survivors in relation to 
patient groups, we found a statistically significant 
difference among difference groups (P=0.020), 
where all group I patients were associated with 
favorable outcome. Moreover, group V patients were 
the second least disabled, where 66.7% of patients in 
this group had favorable outcome. In relation to type of 
stroke, we did not find any significant difference 
statistically, where 75% of patients with ischemic 
stroke had unfavorable outcome, whereas 66.7% of 
patients with hemorrhagic stroke had unfavorable 
outcome, with a percentage of 66.7%. 

A statistically significant difference (P=0.041) was 
found when assessing NIHSS on admission of 
patients with stroke and in relation to mortality, 
where the higher score was associated with a more 
risk of mortality. The scores of all the dead patients 
with stroke ranged from 4 to 32, with a mean of 19 
±7.92, compared with scores ranging from 3 to 21, 
with a mean score 13±6.22, in survived patients 
with stroke. Moreover, a significant difference was 
found between dead and survived patients regarding 
ICH score on admission (P=0.044), where dead 
patients’ mean score was 2.9+1.1 and survived 
patients’ mean score was 1.33±0.58. There was 
no significant influence of interpreted mEGOS 
score on the mortality of patients with GBS 
(Tables 1-7). 


Discussion 

There has been a huge evolution in the neurological 
ICU over the past decades, and this had led to a 
decrease in both in-hospital mortality and length of 
hospital stay without associated effects on readmission 
rates and long-term mortality [15]. 


Table 1 Clinical characteristics of studied patients 


Clinical characteristics 

n (%) (A/=63) 

Age (years) 

<45 

8 (12.7) 

45-54 

9 (14.3) 

55-64 

21 (33.3) 

65-74 

13 (20.6) 

75± 

12 (19.0) 

Range 

18-82 

Mean±SD 

59.70±15.68 

<65 (not old) 

43 (68.3) 

>65 (old) 

20 (31.7) 

Sex 

Males 

32 (50.8) 

Females 

31 (49.2) 

Ventilator strategy 

IPPV alone 

48 (76.2) 

NPPV alone 

7(11.1) 

Both 

8 (12.7) 

Patient group 

Group 1 

7(11.1) 

Group II 

15 (23.8) 

Group III 

21 (33.3) 

Group IV 

14 (22.3) 

Group V 

6 (9.5) 

Type of stroke 

Ischemic stroke 

22 (34.9) 

Hemorrhagic stroke 

18 (28.6) 

Comorbid conditions 

Diabetes mellitus 

27 (42.9) 

Hypertension 

27 (42.9) 

Cardiac disease 

22 (34.9) 

Tobacco smoking 

25 (39.7) 

Dyslipidemia 

8 (12.7) 

COPD, asthma 

12 (19.0) 

Hepatic diseases 

14 (22.3) 

Renal diseases 

6 (9.5) 

Thyroid dysfunction 

6 (9.5) 

Previous similar condition 

24 (38.1) 

Mortality 

30 (47.6) 


COPD, chronic obstructive pulmonary diseases; IPPV, invasive 
positive pressure ventilation; NPPV, noninvasive positive pressure 
ventilation. 


Introduction of mechanical ventilation in our ICU 
represented a step-up in the quality of care delivered 
to our patients. Mechanical ventilation is an essential 
supportive measure, and this study was conducted to 
reveal possible clinical predictors and outcome of the 
studied patients who required ventilatory support 
during the setting of admission in our ICU. We 
applied certain measures and different assessment 
tools owing to the great case diversity. 

We tried to correlate and compare different applied 
parameters with patients’ mortality and disability, to 
assess what is a significant predictor for poor outcome 
and what is not. 
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Table 2 Clinical characteristics of studied patients and their reiation to mortality 

Variables 

Died [n (%)] 

Survived [n (%)] 

/ 

P 

Age (years) 



MCET 

0.270 

<45 

2 (25.0) 

6 (75.0) 



45-54 

3 (33.3) 

6 (66.7) 



55-64 

9 (42.9) 

12 (57.1) 



65-74 

8 (61.5) 

5 (38.5) 



75+ 

8 (66.7) 

4 (33.3) 



<65 

15 (34.9) 

28 (65.1) 

8.807 

0.003* 

>65 

15 (75) 

5(25) 



Sex 



0.148 

0.701 

Males 

16 (50.0) 

16 (50.0) 



Females 

14 (45.2) 

17 (54.8) 



Ventilator strategy 



MCET 

0.001* 

IPPV alone 

27 (56.3) 

21 (43.8) 



NPPV alone 

0 (0.0) 

7 (100.0) 



Both 

3 (37.5) 

5 (62.5) 



Patient groups 



MCET 

0.001* 

Group 1 

1 (14.3) 

6 (85.7) 



Group II 

12 (80.0) 

3 (20.0) 



Group III 

13 (61.9) 

8 (38.1) 



Group IV 

4 (28.6) 

10 (71.4) 



Group V 

0 (0.0) 

6 (100.0) 



Type of stroke 



6.061 

0.014* 

Ischemic 

10 (45.5) 

12 (54.5) 



Hemorrhagic 

15 (83.3) 

3 (16.7) 



Comorbid conditions 





Diabetes mellitus 

15 (55.6) 

12 (44.4) 

1.193 

0.275 

Hypertension 

19 (70.4) 

8 (29.6) 

9.805 

0.002* 

Cardiac disease 

15 (68.2) 

7 (31.8) 

5.730 

0.017* 

Tobacco smoking 

13 (52) 

12 (48.0) 

0.319 

0.572 

Dyslipidemia 

2 (25.0) 

6 (75.0) 

FET 

0.261 

COPD, asthma 

4 (33.3) 

8 (66.7) 

1.213 

0.271 

Hepatic disease 

7 (50.0) 

7 (50.0) 

0.041 

0.840 

Renal disease 

5 (83.3) 

1 (16.7) 

FET 

0.094 

Thyroid dysfunction 

3 (50.0) 

3 (50.0) 

FET 

1.000 

Previous similar condition 

8 (33.3) 

16 (66.7) 

3.172 

0.075 

COPD, chronic obstructive pulmonary diseases; FET, Fisher’s exact test; IPPV, invasive positive pressure ventilation; MCET, Monte Carlo 

exact test; NPPV, noninvasive positive pressure ventilation. ‘significant values. 



Table 3 Prognostic/outcome scores, duration of stay and duration of ventilation in reiation to mortality 


Variables 

Died 

Survived 

Z 

P 

Range 

Mean±SD 

Range Mean±SD 



Stay D 1-27 

9.11 ±5.86 

3-67 14.15±11.59 

2.357 

0.018* 

Ventilation D 1-14 

6.68±3.84 

1-45 8.21±8.12 

0.298 

0.766 

APACHE-llo 7-39 

22.37±8.87 

4-35 15.67±7.48 

2.963 

0.003* 

SOFA max 8—21 

13.10±7.92 

2-13 7.00±2.89 

5.878 

0.001* 

NIHSSo 4-32 

19.00±7.92 

3-21 13.00±6.22 

2.044 

0.041* 

mEGOSo 8—9 

8.50±0.71 

4-8 5.20±1.79 

1.826 

0.068 

mEGOS 7 11-12 

11.50±0.71 

2-11 5.00±3.67 

1.791 

0.073 

ICH 0 l^t 

2.90±1.10 

1-2 1,33±0.58 

2.014 

0.044* 


APACHE-llo, Acute Physiology and Chronic Health Evaluation-ll on admission; ICH 0 , Intracerebral Hemorrhage score on admission; 
mEGOSo, modified Erasmus Guillain-Barre outcome score on admission; mEGOS 7 , modified Erasmus Guillain-ESarre outcome score after 
7 days from admission; NIHSS 0 , National Institutes of Health Stroke Scale on admission; SOFA max , maximum Sequential Organ Failure 
Assessment score; Stay D , duration of stay in ICU; Vent D , duration of ventilation. 'significant values. 

Regarding age as a predictor for mortality, we had percentage of death in patients less than 45 years 
found no statistically significant difference regarding of age at 25 to 66.7% in patients more than or equal 
different age subgroups applied, with increasing to 75 years of age. We used the same age subgroups 
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applied in APACHE II score for better age 
discrimination [6]. 

When we used a cutoff age at 65 years to defme old age, 
we found a statistically significant difference 
(P=0.003), where 75% of old aged patients (i.e. >65 


Table 4 Mortality among subarachnoid hemorrhage cases in 
relation to Hunt and Hess grade on admission 


Hunt and Hess grade 

Died 
[n (%)] 

Survived 

[n (%)1 

/ 

P 

< 3 [3 cases (60%)] 

2 

1 

FET 

1.000 


(66.7) 

(33.3) 



> 3 (2 cases (40%’)] 

2 (100) 

0(0) 




FET, Fisher’s exact test. 


years) died compared with 34.9% of patients who were 
not old (i.e. <65). Some studies used this cutoff at 65 
years to defme old age, and significant difference was 
reported regarding age of admitted ICU patients, 
whether ventilated or not [16,17]. This discrepancy 
may be owing to the effect of mechanical ventilation on 
younger age groups. 

Regarding sex of the studied patients, no 
statistically significant difference was found 
between both sexes, where 50% of males died 
and 45.2% of females died. This was consistent 
with several studies of sex on outcome of critically 
ill patients [18,19]. This fm ding was not consistent 
with a previous study, which suggested that sex 


Table 5 Correlation between Acute Physiology and Chronic Health Evaluatlon-ll score on admission and duratlon of stay and 
duratlon of ventilation 


Variables 

Duration of stay 


Duration of ventilation 


r 

P 

r 

P 

APACHE-II 0 score among ali cases 

-0.104 

0.419 

0.011 

0.933 

APACHE-IIq score among survivors 

0.135 

0.454 

0.184 

0.306 


APACFIE-II 0 , Acute Physiology and Chronic Health Evaluation-ll on admission; r, Pearson’s correlation coefficient. 


Table 6 Assessment of the degree of neurologlcal disability by modifled Rankln scale on survlvors’ dlscharge in relation to main 
cause of ventilation (patient groups) and type of stroke (either ischemic or hemorrhagic) 


Variables 

mRS outcome in survivors 
[n (%)] 

Favorable (0-2) Unfavorable (3-5) 

/ 

P 

Patient groups 




11.724 

0.020* 

1 

6 (100) 


0(0) 



II 

1 (33.3) 


2 (66.7) 



III 

1 (12.5) 


7 (87.5) 



IV 

6 (60) 


4 (40) 



V 

4 (66.7) 


2 (33.3) 



Total 

18 (54.5) 


15 (45.5) 



Stroke type 




FET 

1.000 

Ischemic 

3(25) 


9(75) 



Hemorrhagic 

1 (33.3) 


2 (66.7) 



Total 

4 (26.7) 


11 (73.3) 




FET, Fisher’s exact test; mRS, modified Rankin scale. ‘significant values. 


Table 7 Main cause of death among stroke cases in relation to patient groups and stroke type 

Variables 

Neurological 
[n (%)] 

Main cause of death among 
stroke cases 

Chest 

[n (%)] 

Cardiac 
[n (%)] 

f 

P 

Patient groups 




FET 

0.001* 

1 

10 (83.4) 

1 (8.3) 

1 (8.3) 



II 

0(0) 

12 

1 (7.7) 





(92.3) 




Stroke type 




2.788 

0.395 

Ischemic 

2 (20) 

7(70) 

1 (10) 



Hemorrhagic 

8 (53.3) 

6 (40) 

1 (6.7) 



Total 

10 (40) 

13 (52) 

2(8) 




FET, Fisher’s exact test. ‘significant values. 
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significantly influenced mortality, where mortality 
rates were significantly higher in females than 
males. This discrepancy may be owing to 
different patient populations, as this previous 
study was performed at two academic referral 
hospitals where women had less access to basic 
health care compared with men [20]. 

Regarding ventilator strategy used, we had found a 
statistically significant difference (P=0.001). Overall, 
56.3% of IPPV alone ventilated patients died, none 
of patients ventilated with NPPV alone died, and 
37.5% of the patients died who were ventilated by 
both strategies in the setting of admission in our 
ICU. This was consistent with Amri Maleh et al. [21] 
and Brochard [22], who suggested that NPPV, 
especially when early delivered to patients, 
significantly lowered in-hospital mortality in 
general, and lowered need for intubation to avoid 
the harmful hazards of IPPV. However, combining 
NPPV with IPPV especially when the former is used 
with caution immediately after extubation for high- 
risk selected patients had improved weaning outcome 
and reduced need for re-intubation, as stated by Lin 
et al. [23]. 

Regarding mortality in patient grouping according to 
main cause of ventilation, we had found a statistically 
significant difference among different groups 
(P=0.001). We had found the highest death 
percentage (80%) in patients ventilated owing to a 
central impairment of respiratory drive (group II), 
and no death occurred in patients ventilated owing 
to a cause not directly related to the neurological insult 
(group V). Moreover, death occurred in 61.9% of group 
III patients, 28.6% of group IV patients, and 14.3% of 
group I patients. 

When relating type of stroke to different patient 
groups, we did not find any statistically significant 
difference. Most patients with stroke ventilated 
owing to a cause not directly related to neurological 
insult (group V) were ischemic in nature (83.3%), 
whereas most patients ventilated owing to central 
impairment of respiratory drive (group II) were 
hemorrhagic in nature. 

Regarding mortality in relation to type of stroke, either 
ischemic or hemorrhagic, we had found a statistically 
significant difference (P=0.014). Most patients with 
hemorrhagic stroke died (83% of cases), whereas only 
45.5% of patients with ischemic stroke died. This was 
not consistent with Mayer et al. [24], where stroke 
subtype did not significantly influence mortality. This 


discrepancy may be owing to larger population size in 
this study (510) in comparison with our study. 

In our study, stroke cases were the majority. Causes of 
in-hospital mortality can be related or unrelated to 
stroke itself. Some studies denoted that the main cause 
of in-hospital mortality was related to the neurologic 
process itself damaging the central nervous system, and 
other causes included cardiovascular insult, chest 
conditions, and introduction of mechanical 
ventilation [25,26]. 

When assessing the main cause of in-hospital mortality 
in mechanically ventilated stroke patients and relating 
it to the main cause of ventilation, there was a 
statistically significant difference (P=0.001) 
regarding patient grouping according to main cause 
of ventilation, where cause of death was significantly 
related to the main cause of ventilation, as 83.4% of 
patients died from the neurological insult when 
ventilated owing to the neurological insult itself 
(group II), whereas 92.3% of patients died from 
chest condition when ventilated owing mechanical 
failure related to neurological insult (group III) 
(including most importantly aspiration pneumonia). 
Only 8.3 and 7.7% of patients died from cardiac 
condition in group II and group III, respectively. 

Regarding comorbid conditions in studied patients, 
association of hypertension and cardiac diseases 
significantly influenced mortality of studied patients 
(P=0.002 and 0.017, respectively). This was consistent 
with several studies that revealed the major influence of 
hypertension on mortality rates despite lower incidence 
of hypertension-related diseases, and also the high 
mortality rates among patients with cardiovascular 
diseases [27,28]. 

When relating patients’ mortality to duration of stay, 
we had found a statistically significant difference 
regarding duration of stay (P=0.018), with a range 
of 1-27 days and a mean of 9.11±5.86 days in dead 
cases, and a range of 3-67 days and a mean of 14.15 
±11.59 days in survived cases. Introduction of 
mechanical ventilation itself, especially the invasive 
strategy, can be a predictor of mortality and 
decreased hospital stay owing to possible associated 
hazards, although some of these hazards may be 
overwhelmed [29,30]. 

When relating patients’ mortality to duration of 
ventilation, we had not found a significant relation, 
with a range of 1-14 days and a mean of 6.68±3.84 days 
in dead cases, and a range of 1-45 days and a mean of 
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8.21 ±8.12 days in survived cases. Figueroa-Casas et al. 
[31] had tried to accurately predict the duration of 
ventilation using different clinical measures, with quite 
limited results. Some other studies had found a 
significant influence of prolonged mechanical 
ventilation on patients’ outcome, where prolonged 
ventilated patients had poor outcome [32-34]. This 
discrepancy may be owing to the nature of studied 
patients. 

With application of several scoring systems, we focused 
on comparing these scores mainly to mortality of 
ventilated patients, to assess validity and reliability of 
these scores in our ICU. 

Regarding APACHE II score on admission and 
maximum SOFA score, we had found a statistically 
significant difference among different score subgroups 
in relation to mortality (P=0.003 and 0.001, 
respectively). In APACHE II score, death percentage 
increased ascendingly from 22.2% in 5-9 subgroup to 
75% in 35-100 subgroup of APACHE II score, with a 
mean score of22.37±8.87, and from 0% in 0-6 subgroup 
to 100% in 15-24 subgroup of SOFA score, with a mean 
score of 13.10±7.92. This was consistent with Naved 
et al. [35] and Bian et al. [6]. Ho [36] stated that 
combining APACHE II and maximum SOFA scores 
may improve the accuracy of risk adjustment in outcome 
studies of critically ill patients. 

Rapsang and Shyam [37] doubted the sensitivity and 
specificity of APACHE II score in terms of mortality 
prediction and stated that it has major limitations such 
as the presence of comorbid conditions and the 
dynamic physiological variables that can be 
influenced by multiple factors, including ongoing 
resuscitation and treatment. 

When we correlated APACHE II score on admission 
with duration of stay, we found a weak nonsignificant 
negative association. This was not consistent with 
Naved et al. [35], who found a significant negative 
correlation regarding duration of stay in ICU. They 
correlated the score among all cases, not only ventilated 
ones, and also the nature of studied cases differed, as 
their study was not performed in a dedicated 
neurological ICU. We also correlated the score with 
duration of ventilation and found a weak 
nonsignificant positive correlation. Moreover, this 
was the finding when we correlated the score among 
survivors to both duration of stay and ventilation. 

When assessing disability by comparing mRS among 
survivors in relation to patient groups, we had found a 


statistically significant difference among difference 
groups (P=0.020), where all group I patients were 
associated with favorable outcome. Moreover, group 
V patients were the second least disabled, where 66.7% 
of patients in this group had favorable outcome. 
Various degrees of disability were found among the 
other groups, and the most disabled patients belonged 
to group III, where 87.5% of patients had unfavorable 
outcome. Thus, the degree of disability was closely 
related to the main aim of ventilation ‘patient groups.’ 
It is to be noted that 54.5% of all survivors had 
favorable outcome and 45.5% had unfavorable one. 

When comparing mRS among survivors in relation to 
type of stroke, we did not find any significant difference 
statistically, where 75% of patients with ischemic 
stroke had unfavorable outcome, whereas 66.7% of 
patients with hemorrhagic stroke had unfavorable 
outcome. Overall, 73.3% of all patients with stroke 
had unfavorable outcome. 

The assessment of NIHSS on admission of patients 
with stroke and comparing it with stroke patients’ 
mortality revealed a statistically significant difference 
(P=0.041), where the higher score was associated with 
a more risk for mortality. The scores of all dead patients 
with stroke ranged from 4 to 32, with a mean of 19 
±7.92, compared with 3-21, with a mean score 13 
±6.22, in survived patients with stroke. This was 
consistent with Fonarow et al. [38], indicating that 
the index of stroke severity is a very strong 
discriminator of mortality risk, even in the absence 
of other clinical information. Moreover, in agreement 
with these results, Eskioglou et al. [39] considered that 
NIHSS was a good predictor of stroke outcome, where 
NIHSS score of less than or equal to 6 predicted a good 
recovery, whereas a score more than or equal to 16 was 
associated with a high probability of death or severe 
disability. 

Regarding mEGOS on admission and after 7 days for 
patients with Guillain-Barre, we found no significant 
influence of the score on patients’ mortality. The 
mEGOS was used to accurately detect long-term 
disability of patients with Guillain-Barre at 4 weeks, 
3 and 6 months [12]. 

Regarding the ICH score an assessing its influence on 
mortality, when interpreted within 24 h of admission, 
we had found a significant difference between dead and 
survived patients (P=0.044), where the mean score of 
dead patients was 2.9±1.1 and of survived patients was 
1.33±0.58. This was consistent with Meyer et al. [40] 
and Panchal et al. [13], where ICH score significantly 
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influenced patient mortality. Panchal et al. [13] also 
observed more significance when the score was 
interpreted 72 h after admission. 

When assessing mortality among SAH cases in 
relation to Hunt and Hess grade on admission, we 
did not find any statistically significant difference, 
where 66.7% of cases with grades less than or equal 
to three died, and all cases with grades more than three 
died. This was not consistent with Lantigua et al. [14] 
and Lee et al. [41]. This may be because our study 
focused on mechanically ventilated patients and also 
owing to the limited number of the studied SAH 
cases. 


Conclusion 

Old age is associated with more mortality rates despite 
no significant difference among the different age 
groups, thus mechanical ventilation can influence 
survival among younger age groups. Early 
introduction of NPPV, when indicated, can improve 
in-hospital mortality rates and avoid the hazards of 
intubation and IPPV. Outcome of ventilated patients is 
closely related to the main cause of intubation and 
ventilation, where most ventilated patients with central 
causes of respiratory failure died, indicating mechanical 
ventilation is not a therapeutic intervention, but 
essentially a supportive measure, though a crucial 
one. Association of hypertension and cardiac diseases 
can be a good predictor factor for mortality of 
ventilated patients in our ICU. Application of 
general ICU scores like APACHE II and SOFA 
scores and other prognostic and disability scores for 
specific disease such as NIHSS, ICH score, and mRS 
can monitor case progression and significantly 
influence outcome of ventilated patients, especially 
when related to the main cause of ventilation. 

Recommendations 

Further multicentered studies should be performed in 
our locality to highlight the role of mechanical 
ventilation in the neurocritical care unit, focusing 
on the appropriate strategies and proper 
troubleshooting of the ventilated patients, and 
determining the effect of prolonged ventilation on 
the neurological state. 

There is a need of a protocol for evaluation of 
neurological ICU patients and application of further 
ICU scores, and combining the results of the applied 
scores with each other and with each disease-specific 
prognostic scores to acquire the best interpreted 
prediction for ventilated patients’ outcome. 


Further evaluation of the correlation between duration 
of ventilation and hospital stay and patient clinical 
characteristics, with its effect on patient outcome, 
should be done. 

Limitations 

This is a single-center experience and represents a 
limited number of patients. 
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Appendix 1 


Acute Physiology and Chronic Health Evaluation “APACHE” II Score 


Patient Name: _ Date of Admission 


Item 




Interpretation 

Score 

Temperature (DegreeoC) 

> 41 (4 points) 

39 - 40.9 (3 points) 
38.5 -38.9 (1 point) 

36 - 38.4 (0 points) 


34-35.9 (1 point) 

32 - 33.9 (2 points) 

30 - 31.9 (3 points) 

< 29 (4 points) 


Mcan Arterial Pressure 
(mmHg) 

> 160 (4 points) 

130 - 159 (3 points) 
110- 129 (2 points) 


70 - 109 (0 points) 

50 - 69 (2 points) 

< 49 (4 points) 


Heart Rate 

> 180 (4 points) 

140- 179 (3 points) 

110 - 139 (2 points) 

70 - 109 (0 points) 


55 - 69 (2 points) 

40 - 54 (3 points) 

< 39 (4 points) 


Respiratory Rate 

> 50 (4 points) 

35 - 49 (3 points) 

25 - 34 (1 point) 


12-24(0 point) 

10 - 11 (1 point) 

6 - 9 (2 points) 


A-aPO 2 (FiO 2 >50%) or 

PaO 2 (FiO 2 <50%) 

> 500 (4 points) 

350-499 (3 points) 

200 - 349 (2 points) 

< 200 or Pa02 > 70 (0 points) 

Pa02 61-70(1 point) 

Pa02 55-60 (3 points) 

Pa02 < 55 (4 points) 


Arterial pH or IICOj 

> 7.7 ; > 

52 (4 points) 


7.25-7.32 ; 18-22.9(2 points) 



7.6-7.69 ; 41-51.9 (3 points) 

7.15-7.24; 15-17.9(3 points) 



7.5 - 7.59 ; 32 - 40.9 (0 points) 

< 7.15 ; < 15 (4 points) 


Serum Na + (mEq/L) 

> 180 (4 points) 

160- 179 (3 points) 

155 - 159 (2 points) 
150- 154 (1 point) 


130 - 149 (0 points) 

120-129(2 points) 

111-119(3 points) 

<110(4 points) 


Serum K + (mEq/L) 

> 7 (4 points) 

6 - 6.9 (3 points) 

5.5 - 5.9 (1 point) 

3.5 - 5.4 (0 points) 


3.3 -4 (1 point) 

2.5 -2.9 (2 points) 

<2.5 (4 points) 


Serum Creatinine (ARF 
means Acute Renal 

Failure) 

> 3.5 (4 points) 

> 3.5 in ARF (8 points) 

2 - 3.4 (3 points) 

2-3.4 in ARF (6 points) 

1.5 -1.9 (2 points) 

1.5 - 1.9 (4 points) 

0.6 - 1.4 (0 points) 

< 0.6 (2 points) 


Hcmatocrit 

> 60 (4 points) 

50 - 59.9 (2 points) 

46 - 49.9 (1 point) 


30 - 45.9 (0 points) 

20 - 29.9 (2 points) 

< 20 (4 points) 


WBC Count(10 3 /mm 3 ) 

> 40 (4 points) 


3-14.9 (0 points) 



20 - 39.9 (2 points) 

15 - 19.9 (1 point) 


1 - 2.9 (2 points) 

< 1 (4 points) 


Glasgow Coma Score 

3-15 (subtract from 15) 


Age (years) 

> 75 (6 points) 

65 - 74 (5 points) 

55 - 64 (3 points) 


45 - 54 (2 points) 

< 44 (0 points) 


Chronic Health Problems 

None (0 points) 





Non-Surgical (5 points) 

Emergent operation (5 points) 
Elective operation (2 points) 



APACHE II total score 

0-4 

15-19 

30-34 



subgroups 

5-9 

10-14 

20-24 

25-29 

35-100 




Chronic Diagnosis includes biopsy proven cirrhosis and documented portal hypertension; past upper GI 
bleeding attributed to portal hypertension; prior hepatic failure; prior hepatic encephalopathy; NYHA class IV; chronic 
restrictive, obstructive, or vascular lung disease resulting in severe exercise restriction; documented hypoxemia or 
hypercapnia; 2^ polycythemia; severe pulmonary hypertension (>40 mmHg); ventilator dependence; chronic 
hemodialysis. Chronic Diagnosis also includes immunosuppression from chemotherapy, radiation therapy, long-term or 
recent high-dose steroids, immunodeficiency (eg, leukemia, lymphoma, AIDS). 





























194 Tanta Medical Journal, Vol. 46 No. 3, July-September 2018 


Appendix 2 


Sepsis-related Organ Failure Assessment “SOFA” score 

Patient name: 


Input 

Dayl 

Day2 

Day3 

Day4 

Day5 

Day6 

Respiration: Pa02/Fi02 (mmHg) 

< 400: (1) <300: (2) 

< 200 & MV: (3) < 100 & MV: (4) 







Nervous System: GCS 

13-14: (1) 10-12: (2) 

6-9: (3) 6: (4) 







CVS: MAP/Vasopressor required 

-MAP < 70 mmHg: (1) 

-Dopamine < 5 or dohutamine (any dose): (2) 
-Dopamine > 5 OR epinephrine <= 0.1 

OR norepinephrine <=0.1: (3) 

-Dopamine >15 OR epinephrine >0.1 

OR norepinephrine >0.1: (4) 

(vasopressors doses in pg/kg/min) 







Liver: Bilirubin (mg/dl) 

1.2-1.9: (1) 2.0-5.9: (2) 

6.0-11.9: (3) >12: (4) 







Coagulation: Platelet count (lO Vpl) 

< 150: (1) < 100: (2) 

<50: (3) <20: (4) 







Renal system: Creatinine (mg/dl) or 
urine output 

1.2-1.9: (1) 2.0-3.4: (2) 

3.5-4.9 (or < 500 ml/d): (3) 

>5.0 (or <200 ml/d): (4) 







SOFA total score (subgroups) 

0 to 6 7 to 9 10 to 12 

13 to 14 15-24 
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Appendix 3 

Modified Rankin Scale “MRS” 

Patient nante: _ 

Date of interpretation: _ 

Score: 


0 - No symptoms. 

1 - No signiflcant disability. Able to carry out all usual activities, despite some symptoms. 

2 - Slight disability. Able to look after own affairs without assistance, but unable to carry 
out all previous activities. 

3 - Moderate disability. Requires some help, but able to walk unassisted. 

4 - Moderately severe disability. Unable to attend to own bodily needs without assistance, 
and unable to walk unassisted. 

5 - Severe disability. Requires constant nursing care and attention, bedridden, incontinent. 

6 - Dead. 
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Appendix 4 


National Institutes of Health Stroke Scale “NIHSS” 

Patient Identification: _ 

Intervai : [ ] Baseline [ ] 2 hours post treatment [ ] 24 hours post onset of symptoms ±20 
minutes [ ] 7-10 days [ ] 3 months [ ] Other_(_) 

Time :_:_[ ]am [ ]pm 

Person Administering Scale: _ 

Administer stroke scale items in the order listed. Record performance in each 
category after each subscale exam. Do not go back and change scores. Follow directions 
provided for each exam technique. Scores should reflect what the patient does, not what the 
clinician thinks the patient can do. The clinician should record answers while administering 
the exam and work quickly. Except where indicated, the patient should not be coached (i.e., 
repeated requests to patient to make a special effort). 


Instructions 

Scale Definition 

Score 

la. Level of Consciousness: The 
investigator must choose a response if a 
full evaluation is prevented by such 
obstacles as an endotracheal tube, 
language barrier, orotracheal 

trauma/bandages. A 3 is scored only if 
the patient makes no movement (other 
than reflexive posturing) in response to 
noxious stimulation 

0 = Alert; keenly responsive. 

1 = Not alert; but arousable by minor 
stimulation to obey, answer, or respond. 

2 = Not alert; requires repeated 
stimulation to attend, or is obtunded and 
requires strong or painful stimulation to 
make movements (not stereotyped). 

3 = Responds only with reflex motor or 

autonomic effects or totally 

unresponsive, flaccid, and areflexic. 


lb. LOC Questions : The patient is asked 
the month and his/her age. The answer 
must be correct - there is no partial credit 
for being close. Aphasic and stuporous 
patients who do not comprehend the 
questions will score 2. Patients unable to 
speak because of endotracheal intubation, 
orotracheal trauma, severe dysarthria 
from any cause, language barrier, or any 
other problem not secondary to aphasia 
are given a 1 . It is important that only the 
initial answer be graded and that the 
examiner not "help" the patient with 
verbal or non-verbal cues. 

0 = Answers both questions correctly. 

1 = Answers one question correctly. 

2 = Answers neither question correctly. 


7c. LOC Commands : The patient is 
asked to open and close the eyes and then 
to grip and release the non-paretic hand. 
Substitute another one step command if 
the hands cannot be used. Credit is given 
if an unequivocal attempt is made but not 
completed due to weakness. If the patient 
does not respond to command, the task 
should be demonstrated to him or her 
(pantomime), and the result scored (i.e., 
follows none, one or two commands). 
Patients with trauma, amputation, or 
other physical impediments should be 

0 = Performs both tasks correctly. 

1 = Performs one task correctly. 

2 = Performs neither task correctly. 
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2. Best Gaze: Only horizontal eye movements 
will be tested. Voluntary or reflexive (oculocephalic) 
eye movements will be scored, but caloric testing is 
not done. If the patient has a conjugate deviation of 
the eyes that can be overcome by voluntary or 
reflexive activity, the score will be 1. If a patient 
has an isolated peripheral nerve paresis (CN III, IV 
or VI), score a 1. Gaze is testable in all aphasic 
patients. Patients with ocular trauma, bandages, 
pre-existing blindness, or other disorder of visual 
acuity or fields should be tested with reflexive 
movements, and a choice made by the investigator. 
Establishing eye contact and then moving about the 
patient from side to side will occasionally clarify 
the presence of a partial gaze palsy. 

0 = Normal. 

1 = Partial gaze palsy; gaze is 
abnormal in one or both eyes, but 
forced deviation or total gaze paresis is 
not present. 

2 = Forced deviation, or total gaze 


3. Visual: Visual fields (upper and lower 
quadrants) are tested by confrontation, using 
finger counting or visual threat, as appropriate. 
Patients may be encouraged, but if they look at the 
side of the moving fingers appropriately, this can 
be scored as normal. If there is unilateral blindness 
or enucleation, visual fields in the remaining eye 
are scored. Score 1 only if a clear-cut asymmetry, 
including quadrantanopia, is found. If patient is 
blind from any cause, score 3. Double simultaneous 
stimulation is performed at this point. If there is 
extinction, patient receives a 1, and the results are 
used to respond to item 11. 

0 = No visual loss. 

1 = Partial hemianopia. 

2 = Complete hemianopia. 

3 = Bilateral hemianopia (blind 
including cortical blindness). 


4. Facial Palsy: Ask - or use pantomime to 
encourage - the patient to show teeth or raise 
eyebrows and close eyes. Score symmetry of 
grimace in response to noxious stimuli in the 
poorly responsive or non-comprehending patient. 

If facial trauma/bandages, orotracheal tube, tape or 
other physical barriers obscure the face, these should 
be removed to the extent possible. 

0 = Normal symmetrical movements. 

1 = Minor paralysis (flattened 
nasolabial fold, asymmetry on smiling). 

2 = Partial paralysis (total or near- 
total paralysis of lower face). 

3 = Complete paralysis of one or both 
sides (absence o 


5. Motor Arm: The limb is placed in the 
appropriate position: extend the arms (palms 
down) 90 degrees (if sitting) or 45 degrees (if 
supine). Drift is scored if the arm falls before 10 
seconds. The aphasic patient is encouraged using 
urgency in the voice and pantomime, but 
not noxious stimulation. Each limb is tested in 
turn, beginning with the non-paretic arm. Only 
in the case of amputation or joint fusion at the 
shoulder, the examiner should record the score 
as untestable (UN), and clearly write the 
explanation for this choice. 

0 = No drift; limb holds 90 (or 45) 
degrees for full 10 seconds. 

1 = Drift; limb holds 90 (or 45) 
degrees, but drifts down before full 10 
seconds; does not hit bed or other 
support. 

2 = Some effort against gravity; limb 
cannot get to or maintain (if cued) 90 
(or 45) degrees, drifts down to bed, but 
has some effort against gravity. 

3 = No effort against gravity; limb 
falls. 

4 = No movement. 

UN = Amputation or joint fusion, 
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explain: 

5a. Left Arm 

5b. Right Arm 


6. Motor Leg: The limb is placed in the 
appropriate position: hold the leg at 30 
degrees (always tested supine). Drift is 
scored if the leg falls before 5 seconds. 
The aphasic patient is encouraged using 
urgency in the voice and pantomime, but 
not noxious stimulation. Each limb is 
tested in turn, beginning with the non- 
paretic leg. Only in the case of 
amputation or joint fusion at the hip, the 
examiner should record the score as 
untestable (UN), and clearly write the 
explanation for this choice 

0 = No drift; leg holds 30-degree 
position for full 5 seconds. 

1 = Drift; leg falls by the end of the 5- 
second period but does not hit bed. 

2 = Some effort against gravity; leg 
falls to bed by 5 seconds, but has some 
effort against gravity. 

3 = No effort against gravity; leg falls 
to bed immediately. 

4 = No movement. 

UN = Amputation or joint fusion, 
explain: 

6a. Left Leg 

6b. Right Leg 


7. Limb Ataxia: This item is aimed at 
finding evidence of a unilateral cerebellar 
lesion. Test with eyes open. In case of 
visual defect, ensure testing is done in 
intact visual field. The fmger-nose-fmger 
and heel-shin tests are perfonned on both 
sides, and ataxia is scored only if present 
out of proportion to weakness. Ataxia is 
absent in the patient who cannot 
understand or is paralyzed. Only in the 
case of amputation or joint fusion, the 
examiner should record the score as 
untestable (UN), and clearly write the 
explanation for this choice. In case of 
blindness, test by having the patient 
touch nose from extended arm position. 

0 = Absent. 

1 = Present in one limb. 

2 = Present in two iimbs. 

UN = Amputation or joint fusion, 
explain: 


8. Sensory: Sensation or grimace to 
pinprick when tested, or withdrawal from 
noxious stimulus in the obtunded or 
aphasic patient. Only sensory loss 
attributed to stroke is scored as abnormal 
and the examiner should test as many 
body areas (arms [not hands], legs, trunk, 
face) as needed to accurately check for 
hemisensory loss. A score of 2, “severe 
or total sensory loss,” should only be 
given when a severe or total loss of 
sensation can be clearly demonstrated. 
Stuporous and aphasic patients will, 
therefore, probably score 1 or 0. The 
patient with brainstem stroke who has 
bilateral loss of sensation is scored 2. If 
the patient does not respond and is 

0 = Normal; no sensory loss. 

1 = Mild-to-moderate sensory loss; 

patient feels pinprick is less sharp or is 
dull on the affected side; or there is a 
loss of superficial pain with pinprick, 
but patient is aware of being touched. 

2 = Severe to total sensory loss; 
patient is not aware of being touched in 
the face, arm, and leg. 
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quadriplegic, score 2. Patients in a coma 
(item la=3) are automatically given a 2 
on this item. 



9. Best Lcmgucige: A great deal of 
information about comprehension will be 
obtained during the preceding sections of 
the examination. For this scale item, the 
patient is asked to describe what is 
happening in the attached picture, to 
name the items on the attached naming 
sheet and to read from the attached list of 
sentences. Comprehension is judged 
from responses here, as well as to all of 
the commands in the preceding general 
neurological exam. If visual loss 
interferes with the tests, ask the patient to 
identify objects placed in the hand, 
repeat, and produce speech. The 
intubated patient should be asked to 
write. The patient in a coma (item la=3) 
will automatically score 3 on this item. 
The examiner must choose a score for the 
patient with stupor or limited 
cooperation, but a score of 3 should be 
used only if the patient is mute and 
follows no one-step commands. 

0 = No aphasia; normal. 

1 = Mild-to-moderate aphasia; some 
obvious loss of fluency or facility of 
comprehension, without significant 
limitation on ideas expressed or form 
of expression. Reduction of speech 
and/or comprehension, however, rnakes 
conversation about provided materials 
difficult or impossible. For example, in 
conversation about provided materials, 
examiner can identify picture or 
naming card content from patienfs 
response. 

2 = Severe aphasia; all communication 
is through fragmentary expression; 
great need for inference, questioning, 
and guessing by the listener. Range of 
information that can be exchanged is 
limited; listener carries burden of 
communication. Examiner cannot 
identify materials provided from 
patient response. 

3 = Mute, global aphasia; no usable 
speech or auditory comprehension. 


10. Dysarthria: If patient is thought to be 
nonnal, an adequate sample of speech 
must be obtained by asking patient to 
read or repeat words from the attached 
list. If the patient has severe aphasia, the 
clarity of articulation of spontaneous 
speech can be rated. Only if the patient is 
intubated or has other physical barriers to 
producing speech, the examiner should 
record the score as untestable (UN), and 
clearly write an explanation for this 
choice. Do not tell the patient why he or 
she is being tested. 

0 = Normal. 

1 = Mild-to-moderate dysarthria; 

patient slurs at least some words and, at 
worst, can be understood with some 
difficulty. 

2 = Severe dysarthria; patienfs speech 
is so slurred as to be unintelligible in 
the absence of or out of proportion to 
any dysphasia, or is mute/anarthric. 

UN = Intubated or other physical 
barrier, explain: 


11. Extinction and Inattention (formerly 
Neglect)'. Sufficient information to 
identify neglect may be obtained during 
the prior testing. If the patient has a 
severe visual loss preventing visual 
double simultaneous stimulation, and the 
cutaneous stimuli are normal, the score is 
nonnal. If the patient has aphasia but 
does appear to attend to both sides, the 
score is nonnal. The presence of visual 

0 = No abnormality. 

1 = Visual, tactile, auditory, spatial, 
or personal inattention or extinction 
to bilateral simultaneous stimulation in 
one of the sensory modalities. 

2 = Profound hemi-inattention or 
extinction to more than one 
modality; does not recognize own hand 


spatial neglect or anosagnosia may also 
be taken as evidence of abnormality. 
Since the abnormality is scored only if 
present, the item is never untestable. 

or orients to only one side of space. 
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Appendix 5 


Modified Erasmus Guillain-Barre Syndrome Outcome Score “mEGOS” 

Patient mime: 


Prognostic factors 

Score 

Prognostic factors 

Score 

Age at onset, in years 
<40 

0 

Age at onset, in years 
<40 

0 

41-60 

1 

41-60 

1 

>60 

2 

>60 

2 

Preceding diarrhea* 

Absent 

0 

Preceding diarrhea* 

Absent 

0 

Present 

1 

Present 

1 

MRC sumscore (at 

hospital admission) 

51-60 

0 

MRC sumscore (at day 7 
of admission) 

51-60 

0 

41-50 

2 

41-50 

3 

31-40 

4 

31-40 

6 

0-30 

6 

0-30 

9 

mEGOS 

0-9 

mEGOS 

0-12 


MRC = Medical Research Council, * Diarrhea in the 4 weeks preceding onset of weakness 



















Prognosis of ventilated patients in neuro-ICU Alkotami et al. 201 


Appendix 6 


Intracerebral hemorrhage “ICH” score 

Pcitient nume: 


Item 

Score 

GCS score 

3-4: 2 points 

5-12: 1 point 

13-15: 0 points 


ICH volume 

>30 cm 3: 1 point 
< 30 cm 3: 0 points 


IVH 

Yes: 1 point 

No: 0 points 


Infratentorial origin of ICH 

Yes: 1 point 

No: 0 points 


Age 

Age 80 years or older: 1 point 

Younger than 80 years: 0 points 


Total 

0-6 
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Appendix 7 

Hunt & Hess Classification of Subarachnoid Hemorrhage 

Patient name: _ 

Grade (1): Asymptomatic or mild headache 

Grade (2): Cranial nerve palsy or moderate to severe headache/nuchal rigidity 
Grade (3): Mild focal deficit, lethargy, or confusion 
Grade (4): Stupor and/or hemiparesis 

Grade (5): Deep coma, decerebrate posturing, moribund appearance 






